Structural differences between active and inactive mammalian 60S ribosomal subunits. Circular dichroism and electric birefringence studies.
The structure and conformation of different active and inactive forms of the 60S rat liver ribosomal subunits have been analyzed by electric birefringence and circular dichroism. These studies show the following: 1) When a phosphate buffer is used instead of a triethanolamine buffer, there are major changes in RNA stacking, RNA-protein interactions, and particle orientation and conformation with no concomitant loss in ribosome activity. 2) The inactivated subunits by K(+)-depletion exhibit the same electro-optical and near-UV CD behaviour than the active subunits in phosphate buffer. 3) Inactivation by EDTA-treatment leads to drastic changes in RNA structure, RNA-protein interactions and subunit conformation; the 60S particles behave like free RNA, indicating the absence of any stabilization of rRNA by ribosomal proteins. 4) The inactivation of subunits by depletion of either monovalent or divalent cations is accompanied by a net decrease of the alpha-helicity of the ribosomal proteins. 5) The transition from active to inactive form of 60S subunits may involve protein modifications, likely dependent on a specific array of cations. 6) RNA has a certain degree of liberty within the subunits and one can suppose that this property is responsible for the flexible structure of ribosome.